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Decla ra tion ofDoro n Sail/ 

1. Doron Spitz, being first duly sworn, deposes and says: 

L I am the Chief F.xccuiivc Officer (CEO) of Unibat Ltd, Narkis 3, Kiryat Yam 29500 
Israel, the assigns of the abovc-identified application. I have personal knowledge of all of the 
information herein stated and I submit this Declaration in furtherance of the above-identified 
patent application. 

2. Tests were conduced by Unibat Ltd. in December 2003 on the Silver-Zinc power cell* 
dial arc the subject of the herein patent application and favorable results were obtained. A copy 
of the Test Results is attached. These tests establish that the Unibat battery cell provides 2.5-3 
times more laptop work time between charges, has a higher ratio of discharge time to charge lime 
and has more capacity and more span life. Figure 3 of the test results shows the substantial 
improvement of the Unibat battery cell over the conventional battery. 

3. Starting December 1998 and until July 2003 I had been the Director of the Israel Institute 
of Metals at the Tcchnion Research And Development Foundation Ltd. Technion City. Haifa 
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Preface 

Cellular phone tests were executed in Teehnion and Unibatt for determination next main 
problems: oftestbench static and bench mark results. 

- Determination of adoption XJnibatt battery to telephone. 

■ Benchmark, determination. 

■ Determination of voltage conversion efficiency. 

■ Adoption of battery to telephone. 

■ Safety parameters of battery. 
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Content: 



1. Set of estimation parameters • • 

Adequate battery parameters to user of tools requirement 
Capacity value 
Talk time 
Stand by time 
Benchmark time 
Discharge rate 
Charge rate 

Possible summary Benchmark 

2. Tested cells description ♦ ♦ " 

3. DC/DC converter bust converters y 

Maxim chips 1797 and 1709 
Maxim Bust converter Evaluation Kit 
Unibatt Converter 
Test results 

Estimation of converters efficiency 

4. Test of battery in cellular telephone 11 

Scheme of measurement 

Test results 12 

5. Preliminary Safety test of battery 



Appendixes: 

1. Intel and Technion test results 

2. Intel test results 
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| 1. Set of optimal estimation parameters. 

' Adequate battery parameters for user of tools reqoirement. 

I distribution in the time at user. As usual celWar ^^^^ opinion , .his set of 

L ^^-^LSl^5i talks and between 

J point of view. 

requirements (in absolute and ^^^StnlaTFtom this point 
battery capacity ^^SS SS and time distribution of 
of view, two parameters are significant loaonmc Charge time to charge 

different load joint. Adequate for comparison may be ratio tuscnaig 
m nme or work time per charge hour. 

* c T t „ Me of battery in main form: on the shelf and in using and 

Maximum Span I^e- span hfe otoan^ in (Hours an Years in 

T ^Sl^^^^ or Cellular telephone. 

r^rae rate value - must be determined in two forms: fast charge (CC) and Full charge 

BenchnmrU-typieallo^ 



user. 



k 
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Fi&l - Cdhdar Telephone Bench Mark 

CsT* csHuiar benchmark 

... ... _ -,_ -n-^M 



T«BcTQ«i"nm*= i05h 

Scand-by Time =04.5 ft 
Cydes=»12B 

DiS£*ieiQ& CapaaH » 67* Ah 



OycielVP*- - 
Cyda"nmo=50nBn 




! 

1 
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2. Tested cells description 

Tested cells: Unibatt cells ##164-172 



Cells parameters: 

Capacity 
Voltage 
Size 
Volume 
Weight 



5.2 to 5.8 Ah 
1.85-1.10 V 
43x34x8.6 mm 
Hoc 
45g 



Comparison of relative parameters presented on the figl . From presented results are 
V 5T SASr ySaS— energy at the same 

SSsWresults demonstrate P^^S^^^W^^ 
Results for span life demonstrate ;whs to ^ U ^£^^ 0 fbtS battery 
of cellular telephone span life more i.e. more 7 years max a^w y 
solution as prefer standard. 




Fi&2- Unibatt cell prceMar 
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Li-Ion- Unibatt Parameters comparison. 



HLHon ffl Unibatt J 




Charge abs 



Overall Energy 
EnergyfWh) (WW 



mri LULAR charge 



pBLMon Bl Unibatt 
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i aptqp. De^p Charge 



| o Li-Ion Eaunibatt 




Charge abs 



i APTQP. Fa^t Charge 




Cycling 



Charge abs 



CWdiseh 



3, DC/DC boost converter. 
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UniBatt 



On output Uniba* batteries have average voltage 1.5V (max J^-J ^ 
SreS output voltage to voltage used in all Li-Ion oriented devices (4.2-3.5V) we use 
boost DC-to-DC converter. 

As the main part of DCto-DC converter, we use Maxim MAX1797 and MAXHOO 
c^ps -STcS differ from each other with current range and efficiency on these 

^haverwo cards: Maxim 1709 Evaluation^ (based on MAX1 709) ^"**< 
conve^er^ased on MAX1797) which was designed specially for use in cellular phone 

batteries. 

Maxim evaluation kit was used for laboratory tests only, due to its big size During ; ihese 
MteSdti Unibatt cell, converter's main parameters were tested Namely efficiency 
on v^Sus^onS currents, on simulation of cellular phone talk benchmark. 

if 




Fig.4 - Maxim converter (based on MAX1709) 
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Unlban converter is designed specially for cellular phone batteries. It is only 36 mm in 
length and can be easily placed to battery case. 





F(g.5 - IMbatt converter (based on MAX1797) 



_u-t uiih t Imhatt cell in standard NOKIA 5xxx, 6xxx battery 
His converter was assembled with umoatt cetiin *-"™»» ; n ss 

case and tested on NOKIA 51 10 in talk mode. This test is described m §5. 

From one side electronic DC-m-DC converter w out 

this scheme permits direct low voltage (1 .5Y) ™^J^£ y ™ ' £lYow voltage battery 
CPU is the main energy user in laptop. Besides, possibility of using low voltage oauery 

is more attractive for cellular telephone. 

built in power manager. This point may oe rooi m r 
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UnlBatt 



4. Test of battery in cellular telephone 

Test scheme. 

To test Unibatt battery in real conditions f^^^^^ttS^ 
Unibattbattery andDC-to-DC -^ ( ^SI2SX viatwo parallel 
NOKIA 5xxx, 6xxx battery case. ^7JX^36V Connection to experimental 
Unibatt DC-to Dc converter with output volw3.6 pj^network. FoV availability of 
telephone is realised from o^J^ * 5 ^ «> connected 

connection third (computer ^^^^ntinued; ifdial was accesses operator 

iS^rc^ 
"talk" have 2 disconnections only. 




/rfc. 6 - Unibatt battery installed in Cellular Nokia 6510 
Test result* 



Telephone received incoming 
without recharge. 



call and total continuous talk time reached 12.5 hours 
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5 Safely test of battery 

Unibart batteries passed ftall program of safety tests. Separately tear results are 
represented below. 

Safety Performance, list of tests 




Temperature 
cycle 



2. Heating 
15G°C 



No fire or 
Explosion 



No fire or 
Explosion 



-^T^C for 1 h, ^P^SSS 5 



Passed 



+85°C for 1 h t ramp down to -40 C for i n, 
repeat cycle 10 times 

Heating up to ^«gJ™J^ 
minute, and remain 160°C 10 minutes 

(UL1642 §1D 




1. Short 
circuit @ 
23°C 

2. Forced 
Discharge 



3. 

Overcharge 



No fire or 
explosion, f 
150°C 

No fire or 
explosion 



No fire or 
explosion 



Discharge at 1=4A for 3h 



Chafing COO.SA to ^5^C^=2|5N/ 
from the fully discharged state for 25h 
Charging CC*1Ato 2.25V ££2^ 
from the fully discharged state for 48h 



163g 



157 



Passed 


16lg 


not 




required 




(see 




UL1642 




§17) 




I Passed 


159 


Passed 


161 



1. Crush 

2. Impact 

3. Nail 



No fire or 
explosion 

No fire or 
explosion 



No fire or 
explosion 



—Crush between 2 plates. Appueo xorce is 
-13KN. 

impact by 015.8 mm bar 01 kg we^ht, 
dropped from 61 cm height on the flat 
surface 



Passed 



Passed 



157 



156 



156 
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UniBatl 



4.Drop proof 



5. Vibration 
proof 



No leakage, 
weight losses, 
distortion or out 
gassing 
No leakage, 
weight losses, 
distortion or out 
passing 



Drop from a height of 90cm onto concrete | Passed 
floor 3 times each for bottom, side and 
header orientation 

Subiect to 10Hz and 55Hz vibration with 
amplitude 1.6mm in 3 axes tor 1 minute 
each frequency 



Passed 



167 



169 



t 
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UniBatt 



4. 



7. 



Conclusions 

comparison between <Mta«» ^^"TK op and cellular telephone 

, ^^noSspanofb^theov.^baue.yeae^^posaib.e 
^gimes a mote e^tiv e «^o» pa^er to 
Xiumnng Banery Ben* Mrir *J?*SSJSSST» Remarket. 

market - is an impressive performMce. handheld devices 

The test was done on cells oriented to cellular ana nanan 
applications. . another 10-15 % improvement in 

cellular telephone or Laptop computer. demonstrated 13 .5 hours of 

9 Preliminary test of battery in telephone ^^ 0 . 1 ?^^ < ^S battery. 

rontinuous talk time eg«^ 6 tours -^^.^Technology Instate, 

10. Preliminary safety test ^S^^Sonstrated that the needed safety 
at the metallurgy in electronic ^^^^ mechan ical and environmental 
of Unibatt battery is adequate with same electric mecnam 

tests parameters of Li Ion batten^- of continuous work of modern Laptops. 

11. Unibart battery can supply 1 ^XaU wS*time (10.7 Discharge) at 

12. Unibatt battery can achieve same overau worK. 

maximum capacity regime. comparison with Li Ion 



Dr. Vladimir Kliatzkin 
Unibatt 
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TECHNIQN RESEARCH AND DEVELOPMENT FOUNDATION LTD. 

'Vhi^ti nonun |D» 

ISRAEL INSTITUTE OF METALS 

September 19, 2000 

To: Dr. V. Kliazkin 
Unibatt 

Test of Rechargeable Batteries- Product of Unibatt 

This letter is to confirm that we have tested the examples of rechargeable 
batteries as you requested. The repetitive charge-discharge cycles have 
been provided in accordance with technical specifications for voltage 
limits specified by Unibatt. The tests have been done for products named 
F2.2FandF2.2P. 

Herewith, please find attached data received in these tests and the 
technical explanations regarding the tests. 





04-6239703 :Oj7D ,04-8244473-4 .>0 ,32000 HO-ft .|IM30n JVIJ7 .JiaiXO 

Technron Ctry, Haifa 32000. Israel, Tel: 972-4-8294473-4. Fax: 972-4-8235103 
E-MAIL: meriand@tx .tecnni0n.ac.il. ftttnV/WWw mrhninn ar if/rprhnlAn/irrtf/mntni \- w 

PAGE 1 6/32 ' RCVD AT 6130/2005 6:30:15 PM [Eastern Daylight Time] * SVRiUSPTO-EFXRF-l/O * DNIS: 8729306 * CSID:9146840304 * DURATION (mm-ss):0742 




Jun-3(K005 06:37pm FronrLi 1 1 ing 4 Li I ling PC 9146840304 T-910 P. 017/032 F-591 



Test of UniBat Rechargeable Batt ery (#54) 

Product designation: 
Product name F2.2 P 

Sample number 54 
Kind of Layout Prismatic 
Dimensions 48x1 7x8.6 mm 

Weight I8g 
Declared parameters; 
Capacity 2.2Ah 
Discharge Current 0. 1 5A 
Charge Current O.OSA 

Test procedure: 

The Charge —Discharge cycle was conducted by use of Computer Controlled System 

in the following mode: 

Charge: 

Kind Constant current 

Rate 0.05A 
Cutoffvoltage 2,05 V 

Discharge: 

Kind Constant load 

Rate lO.Ohm 

Averaged current 0. 1 5 A 

Cutoffvoltage 1.0V 

The apparatus: 

Data acquisition PC based system and 8 - channels power supply designed specially 
for battery, testing. 

Test - bench: 

Voltage, current and time in the test process were measured and recorded on PC. 
This system was proposed and checked by Tcchnion Foundation for Research and 
Development . The software algorithm is based on DasyLab 5 acquisition program. 

Test results: 

Typical Discharge - Charge curve is presented in Figl, Capacity curve is shown ia 
Fig 2. 

Cell cycled 30 cycles. 

Battery's appearance is given in Fig, 3 



2 
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Test of UniBat Rechargeable Battery (#55) 



Product designation: 
Product name 
Sample number 
Kind of Layout 
Dimensions 
Weight 

Declared parameters: 
Capacity 

Discharge Current 
Charge Current 



F2.2P 
55 

Prismatic 
48x17x8.6 mm 
1*8 



2.2Ah 
0.15A 
0,05A 



Test procedure: 

The Charge -Discharge cycle was conducted by use of Computer Controlled System 

in the following mode: 

Charge: 



The apparatus: 

Data acquisition PC based system and 8 - channels power supply designed specially 
for battery testing. 

Test -bench: 

Voltage, current and time in the test process were measured and recorded on PC. 
This system was proposed and checked by Technion Foundation for Research and 
Development. The software algorithm is based on DasyLab 5 acquisition program. 

Test results: 

Typical Discharge - Charge curve is presented in Fig.4. Capacity curve is shown in 
Fig .5, 

Cell Med during 27 cycle. 
Battery's appearance is given in Fig.6 



Kind 
Rale 

Cutoff voltage 



Constant current 

O.OSA 

2.05V 



Discharge: 

Kind 

Rate 

Averaged current 
Cutoff voltage 



Constant load 
lO.Ohm 
0.1 5A 
1.0V 



3 
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Test of UniBat Rechargeable Battery (#59) 



Product designation; 

Product name 
Sample number 
Kind of Layout 
Dimensions 
Weight 

Declared parameters: 
Capacity 

Discbarge Current 
Charge Current 



FZ2F 



48x34x4.3 mm 
18g 



59 
Flat 



2.2Ah 
0.15A 
0.05A 



Test procedure: 

The Charge -Discharge cycle was conducted by use of Computer Controlled System 

in the following mode: 

Charge: 



The apparatus: 

Data acquisition PC based system and 8 - channels power supply designed specially 
for battery testing. 

Test - bench: 

Voltage, current and time in the test process were measured and recorded on PC. 
This system was proposed and checked by Technion Foundation for Research and 
Development. The software algorithm is based on DasyLab 5 acquisition program. 

Test results: 

Typical Discharge - Charge curve is presented in Fig. 7, Capacity curve is shown in 
Fig ,8. 

Cell fiated after 23 cycles. 

Battery's appearance is given in Fig.9 



PAGE 19/32 x RCVD AT 6/30/2005 6:30:15 PM [Eastern Daylight Time] ' SVR:USPTQ-EFXRM/0 * DN1S:8729306 * CSID:9146840304 ' DURATION (mrn-ss):0742 



Kind 
Rate 

Cutoff voltage 



Constant current 

0.05A 

2.05V 



Discharge: 

Kind 

Rate 

Averaged current 
Cutoffvoltage 



Constant load 
lO.Ohm 
0.15A 
1.0V 



Jurr3(K2005 06:38pm Fr ore-Li 1 1 ing t Li 1 1 ing PC 9146840304 T-910 P. 020/032 F-591 



Test of UniBat Rechargeable Ba ttery (#62) 

Product designation: 

Product name F2J2 F 

Sample number 62 
Kind of Layout Flat 
Dimensions 48x34x4.3 mm 

Weight 18g 
Declared parameters: 
Capacity 2JLAh 
Discbarge Current 0,1 5 A 
Charge Current 0.05A 

Test procedure: 

The Charge -Discharge cycle was conducted by use of Computer Controlled System 

in the following mode: 

Charge: 

Kind Constant current 

Rate 0.05A 
Cutoffvokage 2.05V 

Discharge: 

Kind Constant bad 

Rate lO.Obm 

Averaged current 0. 1 5 A 

Cutoff voltage 1.0V 

The apparatus: 

Data acquisition PC based system and 8 - channels power supply designed specially 
for battery testing. 

Test- bench: 

Voltage, current and time in the test process were measured and recorded on PC. 
This system was proposed and checked by Technion Foundation for Research and 
Development . The software algorithm is based on DasyLab 5 acquisition program. 

Test results: 

Typical Discharge - Charge curve is presented in Fig. 10, Capacity curve is shown in 
Fig. 11. 

Cell foiled after 32 cycles. 

Battery's appearance is given in Fig. 12. 
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